at four sampling sites. e sex ratio showed a predominance of females in most of months sampled and the larger length classes. e majority of the individuals captured showed a standard length between 16 and 22 cm, with a maximal length of 27.5 cm. e size at �rst maturity was estimated to be 18.1 and 19.7 cm for females and males, respectively. Analysis of the temporal variation of the gonadosomatic index (GSI) and frequency of occurrence of gonadal maturation stages of males and females for the months sampled showed that I. labrosus reproduces during the whole year, with peak reproduction in November and December. ere was a positive correlation between the mean values of GSI and variation in rainfall values, suggesting that this abiotic factor can in�uence the reproduction of this species. e mean absolute fecundity was 67274.5 ± 16562.5 oocytes, and the mean relative fecundity was 350.6 ± 186.3 oocytes per gram of total weight.
Introduction
e order Siluriformes represents a group that is widely distributed and one of the most diverse among the Ostariophysi, comprising about 34 families, 412 genera, and more than 2400 species [1] . Among the families, the family Pimelodidae should be noted as one of the largest and most diverse in freshwater environments, containing more than 300 species of �shes [2] . e pimelodid Iheringichthys labrosus, known as the mandi-beiçudo, is considered a small-to medium-sized species [3] [4] [5] [6] with a bentophagous habit [7] [8] [9] [10] . e species has a wide geographic distribution [2] , where it is one of the most dominant in Brazilian reservoirs, mainly in the Parana River basin [11] . Although it is considered an important catch in commercial �shing, there are few studies about its biology.
Noteworthy among these are the recent works conducted by Santos et al. [12] and Holzbach et al. [13] .
Vazzoler [3] and Wooton [14] pointed out that studies about the reproductive process are important, because the success obtained by any species is determined by the capacity of its members to reproduce in a variable environment, maintaining viable populations as a basis for mechanisms of stock maintenance. Because of this and the lack of information on the reproductive biology of this species, the aim of this study was to evaluate the characteristics of the reproductive dynamics of I. labrosus in the reservoir of the UHE Escola de Engenharia Mackenzie-Capivara Reservoir, by the determination of sex ratio, length at �rst gonadal maturation, reproductive period, type of spawning, and fecundity. 
Methodology
is study was carried out in the Capivara Reservoir of UHE Escola de Engenharia Mackenzie, located in the Paranapanema River basin, constructed in the con�uence of the original bed of the Paranapanema River with the bed of the Vermelho River, in the northeastern region of the state of Parana and southeastern part of the state of São Paulo [15] . Its drainage area is 85, 000 km 2 , while its established potential is 640 MW annually, which makes it the largest and most efficient in energy production among the 10 hydroelectric plants in operation on this river [16] . Its banks are occupied by pastures and agricultural �elds, and a few forest fragments occur close to the mouth of the Tibagi River [17] . (Figure 1) . e specimens were caught with gill nets with meshes of 1 to 10 cm between opposite knots, covering on average 1824 m 2 of area at each of the stretches. e nets were placed in both the marginal zone and deep areas in the river channel, parallel and perpendicular to the bank. e capture effort was standardized in 24-hour periods, with two inspections of the nets, at dawn and at dusk. Sieves and multi�lament drag nets with mesh size of 0.5 cm (85 m 2 ) were used for two hours of effort to complement the sampling.
e �sh captured were anesthetized with benzocaine to death and then �xed in the �eld in 10% formalin and taken to the laboratory for identi�cation of the specimens collected, according to Shibatta et al. [4] . Later, biometry, sex identi�cation, and determination of stage of gonadal maturation were carried out.
Based on macroscopic analyses of transparency, coloration, super�cial vascularization, turgidity, volume occupied in the abdominal cavity, and visible oocytes (in the case of females), the gonads were classi�ed according to the gonadal maturation scale of Marcucci et al. [17] . is scale consisted of the following stages: immature (I), maturing (II), mature or partially spent (III), and spent and resting (IV). e macroscopic stages of maturation were validated by the histological preparation of slides of gonads and examination using the classic method of hematoxylin-eosin staining.
e sex ratio was determined by the number of individuals collected per month sampled and per standard length (SL) class and tested according to the 2 test (5% level of signi�cance) to determine signi�cant differences. e standard length class was established by the formula of Sturges [18] . e sex ratio was evaluated only for adults, since it was not possible to determine the sex of juveniles because of their immature gonads.
e length at �rst gonadal maturation (LF�M) was obtained by the standard length of the smallest individual in reproduction (advanced process of gonadal maturation), as suggested by Sato and Godinho [19] . e reproductive period was determined for males and females separately by analysis of the mean variation of values of the gonadosomatic index (GSI) [3] . e mean monthly precipitation levels during the study period were correlated with the mean GSI of males and females by linear regression. Mean rainfall levels of the months sample were obtained from the operations center of Duke Energy International Geração Paranapanema.
Absolute fecundity was estimated for females based on the total number of mature oocytes, while relative fecundity was the ratio of number of mature oocytes to the total weight.
A total of 295 individuals of the species I. labrosus were captured during the study period, of which 98.7% were adults and 1.3% juveniles. ere was a predominance of females captured in relation to males in the majority of months sampled, with a sex ratio for the total number of individuals captured signi�cantly differing from 1:1 ( 2 = 22.72, df = 1, ). About 77.3% of the total individuals captured showed an SL between 16.0 and 22.0 cm, with a mean of 18 4 ± 2 7 cm. However, there was a predominance of females in the larger SL classes, where this difference was signi�cant as of class 20.0 to 22.0 cm ( 2 = 54.76, df = 1, ) and only the presence of females as of class 22.0 to 24.0 cm (Figure 2 ). e largest individual captured had an SL of 27.5 cm.
Differences in LFGM were observed between the sexes, where this length in the females was smaller in relation to the males, 18.1 and 19.7 cm, respectively. e temporal variation of GSI means for both sexes revealed greater reproductive activity in the months of November and December, accompanied by the variation in rainfall (Figure 3) . e high correlation between these two variables for males ( 2 = 9; 7) and females ( 2 = 83; 3) suggests a strong in�uence of this environmental factor on the reproductive seasonality of this species.
e frequencies of occurrence of stages of gonadal maturation for males and females of I. labrosus showed the distribution of stages III and IV, in practically the entire period studied, indicating reproductive activity during the whole year. e highest frequencies of occurrence for stage III in both sexes were observed between November and March followed by an increase in frequency of individuals in stage IV in the following period (Figure 4) . e mean absolute and relative fecundity found was 67,274.5 ± 16,562.5 oocytes and 3 6 ± 186 3 oocytes per gram of total weight of female, respectively. e mean diameter of the mature oocytes was about 0.42 to 0.49 mm, where the maximal diameter was 0.70 mm.
According to Nikolsky [20] , the classic sex ratio among �shes is 1 : 1, although differences from this proportion can be found. Nikolsky [21] considered that this variation in sex ratio among populations of the same species can be due to adaptation that assures the predominance of females when the conditions are very favorable for egg production, such as during the colonization of a new environment or when the species suffers from intensive �shing. For I. labrosus, this variation is probably related to intensive �shing, which has plagued this species, as noted by Duke Energy [6] . e capture of individual males and females in various classes of length suggests the coexistence of various age groups, in space and time, which can be an indication that these environments have conditions favorable to their development, as affirmed by Orsi et al. [22] . e majority of individuals captured showed a standard length between 16.0 and 22.0 cm, with a mean of 18.4 ± 2.75 cm, greater than that recorded by Holzbach et al. [13] . However, these authors recorded a maximal size (28.5 cm) greater than that found in the present study (27.5 cm) .
e signi�cant predominance of females in the class 20.0 to 22.0 cm and the presence of only females in the larger classes denote that they grow faster than the males, as previously observed by Orsi et al. [5] in the Tibagi River. is result corroborates that of Vazzoler [3] , where in this type of analysis, there is generally a predominance of females in the larger length classes, because they have faster growth rates than males and, consequently, attain superior lengths for the same age. Nikolsky [21] reported that the male tends to be larger in species that defend the progeny, which is not the case with this species, as there is no evidence of any pattern of parental care.
e low capture rate of young specimens possibly indicates that the young individuals may be living in different environments compared to adults, as previously suggested by Lowe-McConnell [23] . However, this hypothesis cannot be discarded since the captures were restricted to a few stretches of the reservoir if considering the size of the reservoir.
e determination of LFGM represents an important information for the purpose of implementing regulatory measures in �shing and helps de�ne the minimal size for the capture of individuals [24] . is parameter is a very �exible reproductive tactic, because it is intimately related to growth, showing intraspeci�c, spatial, and temporal variations related to abiotic and biotic environmental conditions prevalent in the region occupied in the period, to which the population is submitted [3] . is possibly explains the variations found in LFGM between the sexes in this study, which denotes the precocity in the maturation of females, since they showed a lower LFGM in relation to the opposite sex.
e analysis of reproductive activity by period reveals that this occurred more intensely in November and December, where this �nding is in agreement with the results of Holzbach et al. [13] and similar to the results obtained by Santos et al. [12] . It is noteworthy that the reproductive period accompanied the months with greatest rainfall. According to Lowe-McConnell [25] , the teleost �shes of tropical regions show a strict relation between reproductive activity and the rainy period. is is probably an environmental factor for the initiation of spawning in this species. However, this relation needs to be better investigated since rainfall can show interactions with other abiotic factors. It should be noted that accumulation reservoirs, like in this study, show large variations in water level, which can also in�uence reproduction.
e high number of individuals in stage III between November and December, according to the frequencies of occurrences of stages of gonadal maturation for the speci- and advantageous for the species, because it possibly allows the asynchronous development of larvae, where this is an efficacious strategy to avoid competition between spawning location and food for larvae [21] , which increases the chances of perpetuation of the species [26] . e evaluation of fecundity was an important help in estimating �sh stocks and production of fry in �sh farming, besides providing indications of life strategy of species [24] . According to Agostinho and Júlio Jr. [27] , the species I. labrosus tends to have a high fecundity with a smaller egg diameter. However, when compared to the relative fecundity of the species Pimelodus maculatus La Cepède 1803, belonging to the same family, this value appears to be minor than that reported by Maia et al. [28] , revealing a low fecundity compared to P. maculatus, which can be an advantage in detriment to the reproductive behavior of nonmigratory species.
Dataset Description

Concluding Remarks
e results of this work indicate that the females of I. labrosus predominated in the majority of months sampled and in the larger length classes. ere was precocity in the maturation of females in relation to males, and the species displayed reproductive activity during the entire year with peaks of reproduction in November and December, accompanying the variation in rainfall. erefore, we can infer that even with the various impacts of river damming, this �sh is still able to develop to maintain its populations relatively viable in the system. We conclude that I. labrosus is a resident of the Capivara Reservoir and completes its life cycle in this type of environment.
Dataset Availability e dataset associated with this Dataset Paper is dedicated to the public domain using the CC0 waiver and is available at http://dx.doi.org/10.7167/2013/607541/dataset.
